
 
 
 

 
Chloroquine retinal toxicity in Black African 

patients: Comparing visual fields, spectral domain 
optical coherence tomography (SD-OCT) and fundus 

autofluorescence (FAF) 
 

 
 
 

 
 
 

Ashvira Moodley 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A research report submitted to the Faculty of Health Sciences, University 

of the Witwatersrand, Johannesburg, in partial fulfilment of the 
requirements for the degree of Master of Medicine. 

 
 

Johannesburg, 2020 



DECLARATION 
 
I, Ashvira Moodley declare that this Research Report is my own, unaided work. It is 

being submitted for the Degree of Master of Medicine at the University of the 

Witwatersrand, Johannesburg. It has not been submitted before for any degree or 

examination at any other University. 
 
 
_______________________________________ (Signature of candidate) 
 
________________day of___________________20_______________ 
 
in_____________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

i 

23rd  May 20

Johannesburg



CONTRIBUTION OF STUDENT TO SUBMISSABLE ARTICLE 
 
Declaration: Student’s contribution to article and agreement of co-author(s) 
 
I, Ashvira Moodley, student number 0603375R, declare that this Research Report is 

my own work and that I contributed adequately towards research findings presented 

in the paper intended for publication below. 
 
 
 

Signature of Student................................................. Date..................................... 

Name of Primary Supervisor: Dr HD Alli  

Signature of Primary Supervisor ............................ Date.....................................
 

 
 
 
Agreement by co-authors: By signing this declaration, the co-authors listed below 

agree to the use of the article by the student as part of the Research Report. 
 
 
 
Article Title: Chloroquine retinal toxicity screening in Black African patients: 

Comparing Visual Fields, Spectral Domain Optical Coherence Tomography (SD-

OCT) and Fundus Autofluorescence (FAF) 
 

Authors Name Signature Date 
    

1st author Dr Ashvira Moodley   

2nd author Dr HD Alli   

     
 
 
Comments by primary supervisor: 
 
________________________________________________________________ 
 
________________________________________________________________ 
 
________________________________________________________________ 
 
 
 
 
 
 
 
 
 

ii 

23/05/2020

23/05/2020

Hassan Dawood Alli
25/05/2020

Hassan Dawood Alli
25/05/2020



INTENDED JOURNAL FOR PUBLICATION 
 
South African Ophthalmology Journal (SAOJ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

iii 



PRESENTATIONS ARISING FROM THIS STUDY 
 

1. Department of Ophthalmology academic meeting 

University of the Witwatersrand 

Chloroquine & Hydroxychloroquine retinal toxicity - August 2017  
2. Wits Ophthalmology Research Day 

Presented results of the study – August 2019 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

iv 



ACKNOWLEDGEMENTS 
 
To my supervisor, Dr HD Alli for all his guidance, insight and support. 
 
To Dr Fathima Mitha for her time and patience in assisting to independently analyse 

my investigations. 
 
To Prof Tikly and Dr Naseer Ally for their time and advice in putting this project 

together. 
 
To the Rheumatology department at Chris Hani Baragwanath Academic Hospital for 

all their assistance with referring patients to me. 
 
To the nursing staff at St John Eye Hospital for assisting with patient education and 

information. 
 
To my colleagues at St Johns Eye Hospital and Helen Joseph eye clinic for all their 

time and encouragement dedicated towards my project. 
 
To my family for their patience and encouragement. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

v 



CONTENTS 
 
 
 
 

DECLARATION i 
CONTRIBUTION OF STUDENT TO SUBMISSIBLE ARTICLE ii 
INTENDED JOURNAL FOR PUBLICATION iii 
PRESENTATIONS ARISING FROM THIS STUDY iv 
ACKNOWLEDGEMENTS v 
CONTENTS vi 
SUBMISSIBLE ARTICLE 1 
Abstract 1 
Introduction 2 
Objectives 4 
Materials & Method 4 
Statistical Analysis 6 
Results 7 
Discussion 13 
Conclusion 15 
Acknowledgements 15 
References 16 
APPENDICES 18 
Appendix A: Approved protocol 18 
Appendix B: Ethics clearance certificate 44 

Appendix C: Permission letters 45 
Appendix D: Turnitin Report 48 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

vi 



SUBMISSABLE ARTICLE 
 
Abstract 
 
Background: The use of chloroquine is essential and lifesaving in many 

autoimmune diseases. Unfortunately with long term use, there is an increased risk of 

developing retinal toxicity. Multiple screening tests are available for recognition of 

toxicity but limited data on chloroquine retinal toxicity and use of the screening tests 

are available in South Africa. 
 
Objective: To compare visual fields, spectral domain optical coherence tomography 

(SD-OCT) and fundus autofluorescence (FAF), to determine which of these 

screening tests best detects chloroquine retinopathy. 
 
Method: A prospective, cross-sectional study of 54 patients on chloroquine >3 years. 

Each patient had a dilated fundus examination, visual fields, SD-OCT and FAF 

performed. 
 
Results: 30-2 visual fields followed by fundus autofluorescence (FAF) showed the 

highest percentage of abnormal test results in chloroquine patients at 70% and 67% 

respectively. 30-2 and 10-2 visual fields best correlated with each other when 

performed in combination, with a percentage agreement of 69% followed by FAF and 

10-2 visual fields with a percentage agreement of 61%. SD-OCT yielded few 

abnormal results (29.6%), with thinning of the outer nuclear layer without ellipsoid 

zone thinning. Visual field mean deviation (VFMD) was significantly lower in patients 

with abnormal visual field patterns than normal patients in both 10-2 (p=0.0031) and 

30-2 (p<0.0001) visual fields. 
 
Conclusion: A combination of tests should be performed when screening for 

chloroquine retinopathy. Our study revealed that although the 30-2 and 10-2 visual 

fields best correlated with each other, the 10-2 visual field and FAF yielded the best 

results when performing different screening tests. 
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Introduction 
 
Chloroquine (CQ) and its analogue hydroxychloroquine (HCQ) have been used since 
 

the early 1960’s.1 Initially developed for use in malaria patients, it is now an integral 

part of management of a range of medical conditions, especially autoimmune 
conditions such as rheumatoid arthritis, systemic lupus erythematosus(SLE) and 
mixed connective tissue disorders; dermatologic conditions; and paediatric 

inflammatory conditions.1 

 
The use of HCQ is increasing, due to the minimal systemic side effect profile; the 
increasing number of indications for its use; and data from the LUMINA study, which 

demonstrated a clear survival benefit of HCQ in patients with SLE.1 However, long 

term use of HCQ and CQ has been associated with irreversible vision loss due to 

retinal toxicity requiring cessation of the drug.1 

 
An overall prevalence of 7.5% of HCQ retinopathy was identified in patients taking 
HCQ for more than 5 years, rising to 20% after 20 years, which is three times higher 

than previously reported.2 Based on these figures, HCQ retinopathy is a significant 

health and patient safety issue. 
 
The most significant risk factors for developing HCQ and CQ retinal toxicity are the 

dose and duration of these drugs.3 The recommended daily dose of HCQ is 

<5.0mg/kg of real weight and of CQ is <2.3mg/kg of real weight. At these 
recommended doses of HCQ, the risk of toxicity is 1% in 5 years, and up to 2% in 10 

years.3 Data on CQ retinopathy is limited but similar comparisons can be made.3 

 
Retinopathy is irreversible and therefore recognition at an early stage is crucial to 

maintain central vision.3 The mechanism of HCQ - and CQ - retinal toxicity is poorly 

understood, but primary damage appears to occur to the photoreceptor layer with 

secondary degeneration to the retinal pigment epithelium (RPE).1 If retinopathy is 

recognised early, prior to RPE damage, there is only mild visual loss and minimal 

progression of damage after treatment is stopped, thus preserving central vision.3 

Recent evidence has shown that if the external limiting membrane is preserved, 

patients may have photoreceptor regeneration and good visual prognosis.4 
 
There are various screening modalities, both objective and subjective available for HCQ 

and CQ retinopathy to effectively recognise retinal toxicity early before detected 
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clinically on fundus examination and prior to visual symptoms. Multifocal 

electroretinogram (Mf-ERG) is considered the gold standard for HCQ retinopathy 

detection, however it is not widely available in most practices and requires 
 
specialised training to perform and interpret the results.5 Retinal macular thickness 

(especially the inner subfield) on optical coherence tomography (OCT) and visual 
field mean deviation (VFMD) correlated well with results from mf-ERG when looking 
at patients with HCQ/CQ retinopathy, and could be used as useful surrogate tests for 

mf-ERG testing results.5 

 
The recommended screening tests for routine primary screening set out in the 
American Academy of Ophthalmology (AAO) guidelines in 2016 include both 
automated visual fields and SD-OCT, as these tests are widely available and easy to 

perform.3 Mf-ERG and fundus autofluorescence, if available, are considered 

additional useful tests in the guidelines.3 
 
HCQ or CQ retinopathy presents differently in each patient and some patients may be 

more sensitive to one screening test over another. In addition HCQ retinopathy does not 

always develop in a parafoveal (bulls eye) pattern, and some patients may present in a 

pericentral (typically near the arcades) pattern of damage.6 This pericentral pattern was 

noted predominantly amongst Asian patients and therefore require wider test patterns; 

conclusions could not be drawn from African patients as the study number was too 

small. A study by Marmor comparing different screening modalities concluded that 

multiple screening tests may be necessary to detect retinal toxicity.7 

 
HCQ is less toxic and more effective than CQ and largely replaced the use of CQ in 

developed countries.1,3 This had led to a decrease in retinopathy in developed 

countries; however, in South Africa, HCQ is not available to patients in the public 

sector.8 Limited data on CQ retinal toxicity and the use of screening tests are 

available in South Africa and specifically in the black African population. 
 
The aim of the study was to compare results of screening tests in patients on CQ to 

determine which test or combination of tests are able to best recognise retinal toxicity. 
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Objectives 
 
To compare Visual Field, Spectral Domain Optical Coherence Tomography (SD-OCT) 

and Fundus Autofluorescence (FAF) in black African patients on chloroquine in order to 

determine which of these screening tests best detected chloroquine retinopathy. 
 
A secondary objective was to determine the patterns of retinal toxicity in black 

African patients. 
 
 
 
Materials and Methods 
 
A prospective, cross-sectional study was conducted on patients using chloroquine for 

more than 3 years. Patients were recruited from the Rheumatology Department of 

Chris Hani Baragwanath Academic Hospital from February 2018 until July 2019. 

Ocular history, examination and investigations were conducted at St John Eye 

Hospital (Ophthalmology Department at Chris Hani Baragwanath Academic 

Hospital). Ethics approval was obtained from the Human Research Ethics Committee 

(clearance number M 171161) of the University of Witwatersrand and the study 

adhered to the tenets of the Declaration of Helsinki. Written informed consent was 

obtained from all participants in the study. 
 
Participants who met the following inclusion criteria were enrolled in the study: 
 

• Patients on chloroquine for more than 3 years. 
 

• 18 years or older. 
 

• Normal intraocular pressure (10-21 mmHg). 
 

• Clinically normal optic disc. 
 

• Absence of other fundus pathologies. 
 
 
 
Exclusion criteria included patients with: 
 

• Neurological disease with optic disc abnormalities. 
 

• Ocular conditions such as glaucoma; clinically significant retinal/macular or 

choroidal diseases; and history of eye trauma and uveitis. 
 

• Poor visibility of the retina in whom screening tests could not be done. 
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Information obtained from patients included demographics; past medical history; 

body weight and height; dosage; duration and indication of chloroquine use; other 

drug history; and previous screening tests. Most recent renal function was obtained 

from hospital records. A slit lamp and dilated fundus examination was performed for 

each patient by the primary investigator. Screening tests were performed in both 

eyes of all patients. 
 
Perimetric assessment included both a 10-2 and a 30-2 visual field by the Humphrey 

Visual Field Analyser (Carl Zeiss Meditec). Interpretation of visual field pattern was 

carried out independently by the primary investigator and a specialist 

ophthalmologist in our department. Criteria used for abnormal results included three 

or more non-edge contiguous points when looking at the 30-2 visual fields and three 

or more contiguous points when looking at the 10-2 visual fields. Visual field mean 

deviation values (VFMD) which represents the deviation from age matched eyes 

were obtained. The Spectral Domain Optical Coherence Tomography (Spectralis 

SD-OCT, Heidelberg eye explorer version 1.10.15.0, (Heidelberg Engineering, 

Germany)) images were obtained and analysed quantitatively by measuring the 

retinal thickness by looking at the macula subfield thickness maps. Qualitative 

analysis was done by manually assessing for the presence or absence of anatomic 

disruptions in the parafoveal, perifoveal and pericentric ellipsoid zone and outer 

retinal layers. Fundus autofluorescence (FAF) images were obtained using the 

Spectralis SD-OCT, Heidelberg eye explorer version 1.10.15.0, (Heidelberg 

Engineering, Germany). These were subjectively graded as normal or abnormal 

independently by both the principal investigator and a specialist ophthalmologist in 

our department. Disagreements in the grading of the images were resolved by a 

retinal specialist in our department. All data was electronically entered into a Redcap 

database, and then transferred to an excel spreadsheet. 
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Statistical Analysis 
 

The sample size calculations was carried out in G*Power.9 Assuming to find a large 

size effect, with 80% power at the 5% significance level, the sample size was 

calculated to be 52 patients.9 
 
Descriptive analysis of the data was carried out as follows: categorical variables 

were summarised by frequency and percentage tabulation, and illustrated in bar 

charts. Continuous variables were summarised by the mean and standard deviation, 

median and interquartile range, and their distribution illustrated by histograms. 
 
The abnormal and normal findings from the 30-2 and 10-2 visual fields, fundus 

autofluorescence (FAF) image and the SD-OCT images were cross-tabulated to 

determine which two tests performed together showed the highest correlation. 
 
A t-test was used to compare the visual field mean deviation (VFMD) of patients with 

normal visual fields to patients with abnormal visual fields. The t-test was also used 

to compare the retinal macula thickness of patients with normal SD-OCT to patients 

with abnormal SD-OCT. 
 
For each screening test, the median CQ daily dosage was compared between 

patients with abnormal and normal findings, using the Wilcoxon rank sum test (since 

the data did not meet the assumptions for the independent samples t-test). 
 
Data analysis was carried out in conjunction with a statistician using STATISTICA 

v13.1. A 5% significance level was used. 
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Results 
 
Fifty four patients on chloroquine (CQ) were included in the study (Table 1). The 

mean (SD) age was 46.9 (14.6) years (range 18-76 years) with a mean (SD) body 

mass index (BMI) of 29.4 (7.9) kg/m2 (range 12.7-50.2 kg/m2). Ninety eight percent 

of patients were female. Analysis of medical comorbidities, showed that 39% of 
patients had medical comorbidities; hypertension was the most common comorbidity. 
In terms of other drug history, 68.5% of patients had no other drug use. The most 
common drug used was steroids in 16.7%. 
 
Fifty two percent of patients on CQ had systemic lupus erythematosus (SLE), forty six 

percent had rheumatoid arthritis (RA) with one patient (two percent) patient presenting 

with juvenile idiopathic arthritis (JIA) (Table 1). The median (IQR) duration of CQ use 

was six years (4-11). Figure 1 shows the distribution of duration of chloroquine use. 
 
Table 1: Demographics, medical and screening history 
 

Variable Mean (SD) Median (IQR) Number (n) Percentage (%) 
     

Age (Years) 46.9 (14.6)    
     

BMI (kg/m2) 29.4 (7.9)    
     

Gender     
Female   53 98 

Male   1 2 
     

Ethnicity     
African   54 100 

     

Medical Comorbidities     
None   33 61 

Hypertension   19 35 

Thyroid   1 2 

Asthma   1 2 

Diabetes   0 0 
     

Other drug history     
Steroids   9 16.7 

NSAIDS   0 0 

Methotrexate   8 14.8 

None   37 68.5 
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Indication for CQ use     
SLE     28 52 

RA     25 46 

JIA     1 2 
       

Duration   of CQ use  6 (4-11)   
(years)       

       

Cumulative CQ dose  312 (208-468)   
(grams)       

     

Previous CQ screening     
Visual fields     24 44 

Fundus Autofluorescence   24 44 

SD-OCT     7 13 

None     23 43 
      

Creatinine Level      
Normal     48 92.3 

High (Females >90µmol/L,   4 7.7 

Males > 104µmol/L)      
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Figure 1: Distribution of duration of CQ use in study patients 
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The median (IQR) cumulative CQ dose was 312g (208-468). Figure 2 shows the CQ 

cumulative dose distribution. 
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Figure 3: Distribution of cumulative dose of CQ in study patients 

 
 
 
 

Forty three percent (23) of patients had no previous screening tests performed for 

CQ retinopathy. The most common screening tests performed previously included 

visual fields and FAF which was 44% (24 patients). Only 13 % (seven) of patients 

had a previous SD-OCT performed. 
 

Creatinine levels, which is an indicator of kidney function, was obtained in 52 

patients. It was normal in 92.3% of patients, while 7.7% had increased creatinine 

levels (females >90µmol/L and males > 104µmol/L). 
 

The ocular examination of 54 patients (108 eyes) showed that most patients had 

good best corrected visual acuity (BCVA) in both eyes, with a mean (SD) LogMAR 

BCVA of 0.14(0.16) (Snellen equivalent = 6/7.5). Figure 3 shows the distribution of 

LogMAR BCVA. 
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Figure 3: Distribution of BCVA (Log MAR) in study patients 
 
Clinically, 40.7% of eyes had decreased foveal reflex and a mottled macula. No 

patients presented with a bulls eye maculopathy. 
 
The number of patients with abnormal screening tests are shown in table 2 and 

depicted in figure 4. The 30-2 VF and the FAF yielded the highest number of 

abnormalities. (Table 2 and Figure 4). 
 
Table 2: Results of CQ screening tests 
 

Screening test Number of Percentage (%) 
 patients (n)   
    

30-2 Visual fields    
Abnormal 38  70 

Normal 16  30 
    

10-2 Visual fields    
Abnormal 31  57 

Normal 23  43 
    

SD-OCT ellipsoid zone    
Abnormal 16  30 

Normal 38  70 
    

FAF    
Abnormal 36  67 

Normal 18  33 
     
 
 
 

10 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Outcomes of CQ screening tests in patients with at least one abnormal eye 
 
 
 
 
The outcomes of the above tests were then cross tabulated in pairs to determine which 

two tests performed together showed the highest correlation / agreement. (Table 4) 

 
 
 
Table 4: Pairing of screening tests to determine percentage agreement 
 

Screening tests Outcomes Number  of Percentage % Agreement 
  patients (n) (%)  
     

10-2 & 30-2 VF Abnormal 26 48.1 68.5 
 Normal 11 20.4  
     

10-2 VF & FAF Abnormal 23 42.6 61.1 
 Normal 10 18.5  
     

30-2 VF & FAF Abnormal 25 46.3 55.6 
 Normal 5 9.3  
     

10-2  VF  &  SD-OCT Abnormal 11 20.4 53.7 
ellipsoid zone (EZ) Normal 18 33.3  

     

FAF & SD-OCT EZ Abnormal 10 18.5 40.7 
 Normal 12 22.2  
     

30-2 VF & SD-OCT EZ Abnormal 11 20.4 40.7 
 Normal 11 20.4  
     

    11 



The highest correlation / agreement occurred between the two types of visual fields, 

the 30-2 and the 10-2; the percentage agreement was 68.5%. The second best 

correlation was between the 10-2 visual fields and the FAF, which had a percentage 

agreement of 61.1%. The lowest correlation was between the OCT EZ with both the 

FAF and the 30-2 visual field, with a percentage agreement of 40.7%. 
 
The mean 30-2 VFMD for patients with abnormal visual field patterns was 

significantly lower (-0.5) than that for normal patients (0.5) (p<0.0001). The effect 

size was large (Cohen’s d =1.3). The mean 10-2 VFMD for abnormal patients was 

significantly lower (-3.1) than that for normal patients (0.1) (p=0.0031). The effect 

size was large (Cohen’s d =0.87). Figure 5 illustrates the results, with the error bars 

denoting the 95% CI for the mean. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: VFMD results of 10-2 and 30-2 visual fields 
 
 
 
 
The association between each screening test outcome and median cumulative CQ 

dose were analysed. No significant difference in median cumulative CQ dose was 

found between abnormal and normal results. (Figure 6 [the error bars denote the 

IQR]). 
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Figure 6: Association between screening test outcomes and median cumulative dose 
 
Discussion 
 
Marmor et al suggested that a combination of tests provided a more comprehensive 

and reliable method of detecting CQ retinopathy.10 The American Academy of 

Ophthalmology (AAO) revised 2016 guidelines for CQ/HCQ screening suggest the 
use of both visual fields and SD-OCT for routine primary screening, because these 

tests are widely available.3 However, in our study, in terms of performing different 

screening tests, the combination of the 10-2 visual field and FAF showed a better 
correlation, with 61.1% agreement between tests. The combination of 10-2 visual 
fields and SD-OCT had a percentage agreement of 53.7%. The lowest correlation 
was between the OCT EZ with both the FAF and the 30-2 visual field. The 30-2 and 
10-2 visual fields yielded the highest agreement (68.5%) when performed together 
but constitutes the same test targeting different fields of view. Occasionally, it may be 
necessary to do both visual field tests. If a 10-2 shows any peripheral abnormalities a 
30-2 should be performed thereafter, and likewise if a 30-2 shows any central 
defects, a 10-2 should be performed to confirm or exclude any central defects. The 
2016 AAO guidelines suggest central (10-2) visual fields and to include wider test 

patterns (30-2/24-2) for Asian patients where toxicity manifests beyond the macula.3 

 
CQ and HCQ retinopathy on FAF is depicted early as parafoveal or extramacular 

(pericentral) areas of increased autofluorescence, with late findings resulting in 
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decreased autofluorescence.3 Patients with abnormal FAFs in our study presented with 

a central area of hyperfluorescence within the foveal area. However, our patients were 
on CQ and most of the literature reported on HCQ retinopathy. Larger studies need to be 

undertaken in the future to determine if this is the pattern of retinopathy in CQ patients. 

Our findings differ with the findings of a South African study by Goodman et al, who 

found a low incidence of CQ retinopathy on SD-OCT and FAF 8, and suggested that 

FAF may be difficult to detect early retinopathy. However, the patients in our study were 

on chloroquine for a minimum of three years. 
 
Although the AAO 2016 guidelines for CQ screening recommended SD-OCT as a 

screening test, very few patients in our study showed abnormalities on SD-OCT.3 

Disruption and thinning of the photoreceptor ellipsoid zone develop in patients with 

HCQ/CQ retinopathy.3 Outer retinal thickness remains normal until these focal signs 

develop. In our study, most of the patients with abnormal FAFs had a thinned outer 
nuclear layer without any ellipsoid zone thinning or damage on SD-OCT in 29.6% (n 
 
= 16) of patients. This outer nuclear layer thinning preceding ellipsoid zone damage 

in CQ patients’ needs to be further investigated in a larger study. 
 
In their study, Melles and Marmor highlighted that HCQ retinopathy does not always 
present in a parafoveal pattern of damage and that a pericentral pattern of damage, 
which is especially prevalent among Asian patients, can also be seen on FAF and 

SD-OCT.6 In their study, black patients showed a predominantly parafoveal and 

foveal pattern of damage, but no conclusions could be made, as the percentage of 
black patients in their study was small. In our study on black African patients, none of 
our patients showed a pericentric pattern of damage on FAF and SD-OCT. 
 
Visual field mean deviation (VFMD) is an important parameter to look at when 

screening for HCQ/CQ retinopathy. Cukras et al suggested that SD-OCT macula 

thickness and VFMD are sensitive and specific objective tests for HCQ retinopathy 

and may be a suitable surrogate test to Mf-ERG.5 In our study, the VFMD was 

significantly lower in patients with abnormal visual fields than in those with normal 

visual fields. However, not all the visual fields included in the study for analysis were 

reliable (<20% fixation losses, <20% false negatives and positives) (22.2% 10-2 and 

41.6% 30-2 unreliable visual fields). Tan et al suggested that labelling visual fields as 

reliable and unreliable can represent a false division in test results, as reliability and 
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its indices fall along a continuum.11 Reliable visual fields itself may be misleading 

and unreliable fields can provide enough information to establish or exclude disease, 
and should not be disregarded. In a study by Browning et al, they looked at 10-2 
visual fields in HCQ screening and no important differences were found between the 
analysis of reliable visual fields and all visual fields combined (reliable and 

unreliable).12 On the basis of these two studies, we analysed all the visual fields 

(reliable and unreliable) in our study. 
 
There are several limitations to this study including the use of both reliable and 

unreliable visual fields included in the analysis. Visual fields were carried out on two 

different machines due to technical related problems. A sample size of 54 patients is 

small and allows for detection of only large effect sizes. 
 
 
 
Conclusion 
 
Our study on CQ retinal toxicity showed that the combination of two different 

screening tests, the 10-2 visual field and FAF, showed the best correlation amongst 

the different tests. Because of the variability in abnormality between screening tests 

in patients, a combination of two tests is better than a single screening test. The 

pattern of CQ retinopathy on FAF and SD-OCT amongst black African patients in our 

study was parafoveal. 
 
Unique to this study was outer nuclear layer thinning preceding ellipsoid zone 

disruption and thinning on SD-OCT. This study confirms that a lower VFMD is a 

useful objective indicator of CQ retinopathy. 
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